A label-free fluorescent probe based on DNA-templated silver nanoclusters and exonuclease III-assisted recycling amplification detection of nucleic acid.
A number of specific nucleic acids are closely related with many serious diseases, in the current research, a platform taking advantage of exonuclease III (Exo III) to realize double recycling amplification and label-free fluorescent DNA-templated silver nanoclusters (DNA-AgNCs) for detecting of nucleic acid had been developed. In this method, a molecular beacon (MB) with 3'-protruding termini and a single-stranded cytosine-rich (C-rich) probe were designed that coexist stably with Exo III. Once the target DNA appeared, portion of the MB could hybridize with target DNA and was digested by Exo III, which allowed the release of target DNA and a residual sequence. Subsequently, the residual sequence could trigger the Exo III to digest C-rich probe, and the DNA-AgNCs was not able to be synthesized because of the C-rich probe was destroyed; finally the fluorescent of solution was quenched. This assay enables to monitor human hemochromatosis gene (as a model) with high sensitivity, the detection limit is as low as 120 pM compared with other fluorescence DNA-AgNCs methods, this assay also exhibits superior specificity even against single base mismatch. The strategy is applied to detect human hemochromatosis gene in real human serum samples successfully.